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PHU VISIONAL SPECIFICATION. 

Improvements in or relating to Generators for Producing and 
Utilising Mixed Steam and Products of Combustion. 

We, Mauio Francesco Tokazzj, Engineer, of Board Street, Sandgate, Queens- 
land, Australia, and Geokue YVlujam Ciuxkk Wkijjj, Engineer, of Brook- 
lands, Dartford, in the County of Kent, do hereby declare the nature of this 
invention to be as follows: — 

5 This invention relates to generators for producing and utilising mixed steam 
and products of combustion and provides an improved arrangement of fuel 
burner and generator by means of which the kinetic energy of a stream of the 
mixture moving at high speed may be utilised for the production of power. 

According to this invention the fuel is burned under suitable pressure in a 

10 combustion chamber at or towards one end of which the burner or burners are 
situated while the other end opens into the liLoutih of a mixing chamber supplied 
with steam or water or both in such a manner that the hot gase^s from the com- 
bustion chamber convert the water (when this is used) into steam and the 
mixed steam and gases are projected through the mixing chamber. The com- 

15 bustiou chamber preferably expands slightly from the burner end and then 
contracts to a relatively small nozzle or nozzles, the section of the combustion 
chamber being of a form which cu>ur<< a smooth outflow for the heated gases. 
The combustion chamber is preferably MUTuuudeu by mi annular water chamber 
from which the water i< .-applied !o the mixi hi; chnruiier and the burner niav be 

20 arranged to provide for mixed fuel ami air and an auxiliary air supply sur- 
rounding or placed on 1 s i tie? nf the iiaun*. \!m> a rra ugeiiHMi I heing found, to pro- 
duce better combustion and to enable the combustion lo lake place at subslun- 
l in I pressure. The generator may be formed wiih a succession of mixing 
chambers at each of which steam or water or both are admitted and idle wafer 

25 when this is used converted into -team, or the steam generation and mixing 
may be effected by a single ciiamber. 

Fu tlie preferred constrm-; imi the burner compri.M^ a hurner nozzle supplied 
with mixed ga- and air or ,\ mixture ni" air and vapour or liquid fuel supplieil 
at the desired pressure. Auxiliary air tubes are provided terminating at air. 

30 inlet ports at the burner end <>f ; he ombusfion chnmher a short distance in 
front of the end of the hurner. Amy number of air supply tubes mar be pro- 
vided arranged in ling mini or two placed at opposite side>. of the burner axis 
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uiav be used, the air iulel ports being- either tubular or expanded or it found 
ueLruble arranged in a ring around ike combustion chamber Ike coni- 
nSion chamber" expauds from the burner end and gradually towards 1* 
naxhuum diameter Abutted nearer the nozzle end ike expanding walls being 
"taught or approximately straight; uhe chamber then contracts m a smooth a 
curve* but comparatively "rapidly towards the constricted nozzle which e g£ 
ike mouth of the mixing chamber Has chamber expanding toward, Ike middle 
and contracting slightly towards its outer end. Ike mixing chamber is pre- 
ferably made in two parts connected together by the coupling ring. A* 
already mentioned the generator may comprise a series of mixing chambers l0 
the outlet end of one entering the inlet end of ike other, steam or water or both 
being supplied to each inlet, or the water may be forced in at some other point 
iu the chamber, where it is converted into steam by the hot gases. In this form 
of o-enerator the. annular water chamber may be extended to enclose all the _ 
mixing chambers each of which after expanding from the neck contracts again lo 
to ike outlet end. The nozzle end of the combustion chamber opens into the 
mouth ol the iieare.,1 chamber and water is drawn or forced into this nozzle from 
the annular water chamber. Ike mixed steam and hot gases pass at lngu 
velocity into the mouth of the second nozzle, drawing in a further supply ot 
water "from the extension of the water chamber. The number of mixing 20 
chambers employed depend* upon the water and fuel supply and the desired 
pressure or velocity of the mixture, the mixture or the- velocity or both mcreas- 
hi« at each chamber until all the available heat of combustion lias been utilised. 

Vater is supplied aii a regulated rate to the annular water chamber which 
M?rves both as a steam -reueralor or water heater and to cool the combustion 2.5 
chamber and prevent its walls rising to too high a temperature. The flame 
from the burner fills the combustion chamber and when the flame strikes the 
water or mixed water and steam passing from the annular water chamber into 
the mouth of the mixing chamber it convert* the water into steam, witb the 
result that the mixed steam and gas. after expanding in the mixing - chamber 30 
How through the reduced end at very high velocity and can he utilised 111 a 
mixed ..as and steam turbine or any other eonvement type ot prime mover :on- 
nected ^to the generator. If a single mixing chamber is used the supply ot 
w-iter and steam should be such as to permit of a steam and gas mixture ot suit- 
able' temperature and velocity of discharge for direct use in the prime mover, :i j 
but if a succession of mixing chambers are employed the nut nil water supply ,s 
reduced so that hot gas and superheated steam pass throng,, tiie first mixing 
chamber at u sufficient temperature to convert the succeeding water supplies 
into steam, each chamber adding lo the volume and pressure of the mixture and 
to the velocity of discharge. . ^ 

Owim- n. tin- arm n '-emeu i of the combustion chamber 111 which (ho flame 
•mm the burner after expanding in the main, part of lSie elmmber is :l u>od to 
,„.tra< t ;ownrd, tin- nozzle pihI and i.o pass through a very restricted opmung. 



,!,me is ..n rNk ..t iho pv.-siuv devclnp.-d iu the eie-n.r eaus,,,.,- » bark rush e! 
,,..,„„ i„l<. the ..onbuMbu, .-humher. the forward xehielt.v due lo the ejectm 

; 1 1 .>/ V I 1 1 lull 111 ■' vl I {[ ( , s , 

()r ^ li; ,, . M !i..i;i;ni : illy ■rn-MUM- ilmn thai «'xiMinir in ih*- minima inn el.nmhm 



lM ,,i \hv mKr/.W Sn'injr MilhVimi to n.'.ry tluMuixi-uv mrwnrd n.u-Mm:*! a 

1 • ■ ' ! : ,!...., , >x _ 

A runMiurunn oi: imrner ^penally suiliMl lor iim' with, fliis npparaiu.- am 



:i< hipleJ to liurn liipiiil fuel rompri<es si renwal main air supply tube suu- 
mU ii,!;-i! l>y an annular fuel -<paer f o whieli lio/uid fuel is admitted at a reirulaletl .y/) 
tin- nir -upplv tn \hr -aid lube liesnjr at suhsta nihil pressure 
1... U\A l'u iul»iiiu>n to l lie main air supply Wirmiirli this tube 



rate and procure. Hie air -apply tn tin- -aid lube liesujr at sunstanUal pressure 

..nxiii-rv' an^nlav -iir <:i-re i- : : ro v t«l«-il siirvouinliair tin 1 burner and npen- 
j -d^Hlv h.'biud il:e t-tiil uf » lit- imrnrr nozxie mi thai l In." flame From the 
burner "i< surrounded l»v an annular rurivtU of au.\ilinrv nir wlni-h -mimih- per- 
,.. MM l,;i^iiiM ;n ia a . in I pre.-usv. The nuxiimry air supply may he. 

ar-nviV'rnnn tin' main air supplv lube Mimuirli a by-pa-, provided with a regulal- 
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ing cock, the burner itself lying outside the combustion chamber so that any. 
necessary adjustments may be made without disturbing the burner. 

Dated this 23rd day of December, 1918. 

HASELTIXE, LAKE & Co., 
28, Southampton Buildings, London, England, and 
55, Liberty Street]. Xew York City, U.S.A., 
Agents for the Applicants. 



CI LUrLETE SPECIEICATICLN . 

Improvements in or relating to Generators for Producing and 
10 Utilising Mixed Steam and Products of Combustion. 

We, iiAKio FitAXCESCO ToitAZzr, Engineer, of Board Street, Sandgate, Queens- 
land, Australia, ' and George William Cutlej* Webu, Engineer, of Brook- 
lands, Dartford, in tke County of Kent, do hereby declare the nature of this 
invention and in what manner the same is to be performed, to be particularly 
15 described and ascertained in and bv the following statement: — 

This invention relates to generators for producing and utilising mixed steam 
and products of combustion and provides an . improved arrangement of fuel 
burner and generator by means of which the kinetic energy .of a stream of the 
mixture moving at high speed may be utilised for the production of power. 

20 According to this invention, the fuel is burned under suitable pressure in a 
combustion chamber at or towards one end of which the burner or burners is or 
are situated, which combustion chamber contracts towards the other end to 
form a relatively small inner ejector nozzle which, opens into the mouth of a 
mixing chamber giving an uninterrupted outlet flow from the chamber and 

25 forming the outer ejector nozzle, steam or water or both being supplied in 
such manner that the hot gases from the combustion chamber convert the 
water (when this is used) into steam and mixed steam and gases are projected 
at high velocity through the mixing chamber and in an uninterrupted flow to 
the power generator. The section of the combustion chamber should be of a 

30 form which ensures a smooth outflow for the heated gases. The combustion 
chamber is preferably surrounded by an annular water chamber from which 
the water is supplied to the mixing chamber and the burner may be arranged to 
provide tor mixed fuel a ad air and an auxiliary air supply surrounding or 
placed outside of the Hanie, this arrangement being found to produce better 

35 combustion and to enable I he combustion to take place at substantial pressure. 
It ha> been propo^d in hum fuel in a eouihu>ri<iu chamber surrounded hv a 
water jacket and terminating in a nozzle leading lo a mixing chamber supplied 
with >team or water rrom the jackel, hut Mich apparatus did not provide for 
the uninterrupted flow necessary to utilise the kinetic energy of the mixture 

40 according to this invention.. The generator may be formed with a succession 
of mixing chambers at each of which steam or water or both are admitted 
and the water converted into steam, or the steam generation and mixing mav 
be effected by a -iiiirle -hamber. 

fn onlcr thai the -'aid invention may be clearly understood and readily 

45 carried into eh'eci. we will describe 'lie si me more fully with reference to the 
accompanying drawings, in which: — 

Figure I i> a huigii udinal >ection through a minimal ion chamber and mixing 
rhamher embodying this invention. 
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"l^TTbTTerfio., ttao Ug L a »,.djiiea Casern,..! of tamer adapted fov 

burner no/./. le supplied « U li 11 ^ « , )re « ul . e . ./ ure auxiliary air tubes 

or liquid fuel supply »t v be de-uid J^ 11 ^ t o{ the combustion 10 

terminating at the air inlet port « a t I e b^nci ^ ^ ^ 

chamber A., u little m iron ot the cl o t be uiuei ^ 

supply tubes < may be e roud ^*"*;2,l Sie mi™ « being either tubular or 
sicles of the burner axis be ° .'J 1 £ f iig ai" unfl the chamber A. 

expanded or, it found preferable aiu n^ed n e. 11 „ mduallv towards its 15 

■Vbe <-^-"- c ;: ll ^.Xri: t the ™«U eiul " • expanding walls 
maximum diameter Mtu.iled luaiei «J L . luun ber then contracting in a 

heing straight or no.de «' whirl. 

Muootb curve but com para tn eh i.mimj J°*'» u ; ( . k . uu i )ei - expanding towards 
enter, the mouth 6 of the mixing chambe i B, J* ^ M * , * \'he chamber is 20 
the middle and contracting slightly _ toi aid*. .it* " lU ^ ei ^ u Uu ri /A A s 
shown a* made in two parts eo imeetec *8*^ ^ « * f ™ }> & ^ outlet 

« SsuJpliSt a regulated rate to the luinuhr water * 

and when th^ft^ ^ ^converts the 3 

the annular chamber L into he " "th ^ 1 Ue^mx , d afte , eS1 nu}d- 

water 1.110 -team w th ^^1.^1. the reduced end at very high, velocity 
u.g mto the chambei 15, i i-'i Uirbine or anv other convenient 

und can be util.sed in a mix e gas V 1 ^!^ ^-'fj a sUlJr I e mixing chamber 
type of prune mover conue . ted 0 ,^ ^ ^ ^ , e as ( 0 1)e rmit of a steam 

is used, tit.; supply "'Y^ 0 ;^,:;^ tu e • vein ivy of discharge ft* direct 
and gas mixture ul Miu.iole Uh.|Kiuu e . „•..:.. ,. ,.|. am i )cl . s avP eiunloved 

•"' ,r,, !'iti"i v- ta Zliv Si tta> .!« tat g«i 

• z^i I ™'v e ';r.,, r^^^i^ « 

<r u r trxt . .; ' .i i' .". "w •••••■<" » ■»«* ™*," f , . 

„.„„„ ,u l„. I n -J. ■ " . ' . j ;„ .,„. ,,„„l,„ i ,i„„ ,.l„„iil«'r. 

^•"K^f .*^t. , »r" '» - «*'• 
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"' i ''- ,UV T 1 ; I, li iuid !ue! is llu>lnued. the burner comprising 
illM „u-,Mus and ad n 1> «.. )^ led , )V u)1 ;lll , u! , iU . hu?l spu , e ^ .0 50 

iS 'l Lud' tuc C'a mitted through .he inlet ^ - a regulated rale and 
,.,,,,uv. the a.r >..,.,. > . 1 ' U ^ _ f I ih(f tu))(j f/ , un 



' v rh«. fue In addition to -lie main air o.pply .lm, US r.. u,e tune «■ an 
M),;,> Uu tm I ii . . provided Mirn.unding ihe burner and opemng 

1,41,11V iM Uimi u. , ,.,u-re.il <d- auxiliarv a.r wbieli ensure, porteci 
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from the main air tube d x through tJie by-pass d* provided with a regulating 
rock d« the burner itself lying- outside the combustion chamber A so that anv 
necessary adjustments may be made without disturbing the burner. 

in the multiple chamber modification shown diagrammatirally in Figure 3, 
5 the annular wafer chamber C is extended at C l to enclose a succession of 
chanibers B l , each of which after expanding from the neck lr contracts again 
to the outlet end i 3 . The nozzle end a 1 of the combustion chamber opens into 
the mouth of the nearest chamber B 1 and water is drawn or forced into this 
no/zle from the annular chamber C\ The mixed steam and hot gases pass at 
10 high velocity into the mouth of the second nozzle, drawing in a further supply 
of water from the extension C l of the water chamber. The number of 
chambers B 1 employed depends upon the water and fuel supplv and the desired 
temperature and pressure or velocity of the mixture. 

Having now particularly described and ascertained the nature of our said 
15 invention, and in what manner the same is to be performed, we declare that 
what we claim is : — 

1. A mixed steam and products of combustion generator in which fuel is 
burned under suitable pressure in a combustion chamber at or towards one end 
of which the burner or burners is or are situated, which combustion chamber 

20 contracts towards the other end to form a relatively small inner ejector nozzle 
which, opens into the mouth of a mixing chamber giving an uninterrupted 
outlet flow from the chamber and forming the outer ejector nozzle, steam or 
water or both being supplied in such a manner that the hot gases from the 
combustion chamber convert the water Mien this is used) into steam and mixed 

25 steam and gases are projected at high velocity through the mixing chamber 
and in an interrupted flow to the power generator. 

2. A mixed steam and products of combustion generator as claimed in 
Claim .1 in which a burner arranged to burn fuel under pressure is fitted at one 
end of a combustion chamber * first expanding and then contracting to a 

™ restricted ejector nozzle entering the mouth of the mixing chamber, the 
combustion chamber being surrounded by a water chamber supplied witih water 
at a regulated rate and opening into the mixing chamber around the ejector 
nozzle of the combustion chamber; for the purpose specified. 

3. A mixed steam and products of combustion generator as claimed in 
6J Claim 1, in which a burner adapted to burn a fuel mixture under pressure is 

provided with an auxiliary air supply (which may be obtained through a five- 
pass from the main air supply) producing a flow "of air surrounding Hie flame 
which burns in the combustion chamber under pressure, for the purpose 
• specified. 1 
40 4. A mixed steam and products of combustion generator, having its parts 
arranged and adapted to operate substantially as hereinbefore described with 
reference to either of tJie examples illustrated in the accompanying drawing 
- ^ for the purpose specified. ' c ?? " T 

Dated tins Ktth day of Tune, 1919. 

45 ItASELTLXE, LAKE & Co., 

2S, Southampton Buildings, London, England, and 
">o, Liberty Street Xew York City, U.S.A. - 
Agnus for the Applicant's. 
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